Background: In psychiatric emergencies, there is a high premium on rapid assessment and acuity categorization. The Crisis Triage Rating Scale (CTRS), a 3-item clinician-rated instrument, has been validated for assessing the severity or urgency of emotional crises in psychiatric emergency units. The CTRS also expedites the screening of patients who require hospital admission from those who are suitable for out-patient treatment. However, its utility has not been evaluated in Nigeria.
Introduction
Rapid assessment and triaging of patients are hallmarks of quality and efficiency of an emergency service [1] . It is critical that patients with acute or severe disturbance of thought, mood and behaviour receive immediate intervention in order to prevent escalation of crisis and forestall catastrophic outcomes [1] . Studies have shown that psychiatric emergency services are increasingly being utilised by patients with non-emergency clinical states to the extent that demands for emergency services sometimes overwhelm available personnel and other resources [2] [3] [4] [5] . This trend is unlikely to abate anytime soon especially in resource-constrained countries like Nigeria where several barriers may hinder access to routine mental health services [6] [7] [8] . Overcrowding of emergency services by patients with routine problems could compromise the provision of critical interventions to patients presenting with psychiatric emergencies [2] .
Another critical decision that has to be made promptly in the emergency room (ER) is the disposition of patients; either to admit for in-patient care or discharge to out-patient clinics [9] . Matching decisions regarding disposition of patients and the needs of the patients has important clinical, social, economic and public health implications [10] . Failure to admit a patient who requires in-patient care could lead to clinical deterioration with consequent risk of danger to the patient or the community [11] . On the other hand, unnecessary admission is unethical as this constitutes a waste of limited healthcare resources and could lead to unavailability of in-patient care for patients who require hospitalisation [11] . Furthermore, inappropriate admission may disrupt important social and economic engagements, and attract stigma.
Commonly used triage protocols in Psychiatric emergencies include the Crises Triage Rating Scale, South Eastern Sydney Area Health service Triage scale, Hobart Mental Health Triage scale, and the UK mental health triage scale [12] [13] [14] [15] . However, in many psychiatric emergency units, triaging is unstructured and usually conducted without the use of a validated instrument. While the use of screening instruments is valuable in facilitating triaging and disposition in the emergency room, it is pertinent that the instrument utilised is valid and reliable. Using an instrument without good psychometric property is costly and would defeat the purpose for which it was intended. For instance, a screening instrument with poor sensitivity would fail to detect an emergency and falsely interpret it as nonurgent, thereby depriving the patient of prompt intervention with attendant risk of exacerbation and potentially dire consequences. On the other hand, an instrument with poor specificity could mislead the clinician and lead to unnecessary admission of patients who require routine out-patient care, at the detriment of acutely ill patients. A number of studies conducted in North America, South America and Europe have demonstrated the validity of the CTRS as a triage tool in psychiatric emergency services [12, [16] [17] .
To the best of our knowledge, prior to the current study, no instrument has been validated for the triaging of patients attending psychiatric emergency service in sub-Saharan Africa. The current study aimed to assess the validity of the CTRS in a sample of patients presenting to a psychiatric emergency facility in Lagos, southwest Nigeria.
Method
Study location and participants: The study was conducted at the Emergency department (ED) of the Federal Neuro-Psychiatric Hospital Yaba, Lagos. Lagos is the largest metropolis in Nigeria, located in the south-western part of the country, with a population of about 15 million. The emergency department of the hospital is a walk-in-facility open to patients for 24 hours all days of the week including weekends and public holidays. The ED is staffed by on-site consultant Psychiatrist, Resident doctors in Psychiatry, Psychologists, Social workers, Psychiatric Nurses and Crises intervention Staff. The participants consist of patients with psychiatric disorders who consecutively presented to the ED of the hospital.
Study design
Cross-sectional.
Study instruments Crises Triage Rating Scale (CTRS):
The CTRS is a 3 item clinician-rated scale that assesses the severity of crisis in psychiatric emergency services setting, or the need for hospitalisation, on the domains of dangerousness, support system and cooperativeness of patients presenting to psychiatric emergency service [12] . All the three domains are scored on a likert scale of 1 to 5. The first domain assesses the degree of dangerousness of the patient to self or others (1=most dangerous, 5=least dangerous). The second domain assesses the capability and willingness of the patient's family or other social support network to assist in the patient's treatment plan (1=poor support system, 5= excellent support system). The third domain assess the patients motivation and ability to cooperate with an outpatient treatment plan (1=least cooperative, 5=most cooperative). A sum of the scores in all the domains yields the crises triage rating scale score which could range from 3 (emergency crises) to 15 (routine crises). Based on the total CTRS scores, patients are categorised into routine (11) (12) (13) (14) (15) , urgent (9-10) and emergency (3) (4) (5) (6) (7) (8) . The inter-rater reliability of the CTRS among the researchers, determined during the pre-test ranged from 0.78 to 0.92. The CTRS has been shown to have good predictive validity in determining the need for admission or discharge of a patient, at a cut-off score of 9 [12, 17] .
The Clinical Global Impression (CGI):
This scale consists of two items, out of which the first item was used in this study. The first item, the 'Global Severity' item requires the clinician to rate the severity of the mental illness in a patient at the time of assessment relative to the past experience of the clinician with patients who have the same diagnosis, on a scale of 1 to 7 (1=normal, not ill at all and 7=extremely ill). The CGI has been widely used in our study setting.
Pro-forma:
A pro-forma was designed to document sociodemographic data (age, gender, accompanying persons) of the participating patients and the disposal decision (hospitalisation versus out-patient care) made by the attending clinician after a psychiatric evaluation.
Procedure
Data was obtained through face to face interview with consecutively presenting patients (N=247) and accompanying persons at the emergency department. At the point of entry into the ED, each participant was assigned a CTRS score in the domains of dangerousness, social support and cooperativeness following a brief assessment. Disposal decisions (hospitalisation versus outpatient care) made by the Clinicians (Consultant Psychiatrist or Senior Resident doctor) after conducting the routine comprehensive psychiatric evaluation (history taking, mental state examination and physical examination) were documented in the research pro-forma [18] . The clinicians that conducted the comprehensive psychiatric evaluation and made disposal decisions were blinded to the CTRS scores of the patients.
Statistical analysis:
Since no other gold-standard exist in the study setting currently, clinical assessment of need for hospitalisation based on urgency of crises (physician-defined acuity) was used as the criterion. Research evidence indicates that physician intuition is a good predictor of clinical outcomes and years of clinical experience are associated with more accurate acuity determination [19] [20] [21] . The ability of the CTRS to discriminate between various levels of urgency of crises and to predict the need for admission at different threshold scores, compared with clinical judgement as criterion, was determined statistically using the Receiver operating Characteristics curve. Sensitivity and specificity values at varying CTRS scores were generated. The predictive validity of the CTRS was estimated by determining the agreement between 'physician-defined acuity' and CTRS-defined acuity using Kappa statistics. Predictive validity is the ability of a tool to discriminate between the performances or behaviour of individuals in relation to some criterion in the future. Concurrent validity between the CTRS and CGI was also determined with spearman's correlation coefficient.
Results
The age of the participants ranged from 18 to 60 years with a mean age of 37.8 (+12.6). There were more females (56.7%) than males among the participants ( Table 1 ). The majority were unemployed (63.6%) and accompanied by family members (81.8%). Only 14% presented alone, while 4% were brought by police or other law enforcement agencies.
Based on the CTRS scoring guide, 14.2% of the patients attending the Emergency department presented with emergency crises, 10.1% were urgent cases, while 75.7% were routine (non-urgent) cases. The mean total CTRS score of the patients was 12.18 (±2.8), and the median total CTRS score was 13. The mean scores on the CTRS dangerousness, support and cooperativeness domains were 4.12 (±1.44), 4.51 (±0.85) and 3.56 (±1.53).
The Receiver operating Characteristic (ROC) curve (Figure 1 ) depicts the trade-off between sensitivity and specificity using a cut-off score of 10 on the CTRS scale to determine the need for hospital admission versus out-patient treatment. At this cut-off score, sensitivity=0.93, while specificity=0.87. Sensitivity increases to 0.95 and 0.98, while specificity reduces to 0.78 and 0.61 if the cutoff of 9 and 8 are chosen respectively. On the other hand, specificity increases to 0.98 and 1.00 at the cut off of 12 and 13 respectively, but sensitivity will concomitantly reduce to 0.32 and 0.48 respectively at these thresholds (Table 3 ). The Area under the ROC curve is 0.959 (95% CI= 0.934-0.983, p<0.001). Table 4 shows that the CTRS has good predictive validity (k=0.76, p<0.001) when correlated with disposal decision (hospitalisation versus out-patient treatment) of the attending psychiatrist (physician-determined acuity). 86.8% of the patients recommended for hospitalisation by the Psychiatrist had CTRS scores of ≤10 (Emergency or urgent crises). 92.7% of those recommended for out-patient treatment had CTRS scores ≥11 (routine cases). The concurrent validity of the CTRS with the CGI was also satisfactory (r=-0.62, p<0.001). Table 3 : Sensitivity and specificity patterns across CTRS scores. 
Discussion
The current study focused on a previously under-researched subject in Africa. The CTRS demonstrated acceptable validity in the sample of patients presenting to a psychiatric emergency service in Lagos, south-Western Nigeria. The optimal trade-off between sensitivity and specificity of the CTRS is at cut-off of 10. In the original report of the validity studies conducted by the author of CTRS, a cutoff score of 9 was found optimal in distinguishing between patients who required hospitalisation and those suitable for out-patient crises intervention [12] . Turner and Turner [17] also reported that a cut-off of 9 was valid in determining need for emergency admission among patients presenting to a Psychiatric unit in Canada.
The marginal difference in threshold for determining the need for admission in the current study may reflect variance in availability of alternative mental health resources in the community readily accessible to patients with 'routine crises' [6, 11] . In the current study, using a cut-off of 9 would increase the sensitivity to 0.95, but would reduce the specificity to 0.77. On the other hand, using a cutoff of 11 would increase specificity to 0.96 but reduce the sensitivity to 0.79. 'Overzealous' triaging in a setting with scarce communitybased mental health resource could be counter-productive leading to crises escalation without opportunities to access prompt intervention [5, 11] .
In the current study, the concurrent validity between the CTRS and the CGI was good. Research has also demonstrated acceptable concurrent validity between the CTRS and other triaging tools. In Mexico, Molinaz-Lopez et al. [16] reported good concurrent validity between the CTRS and another triage instrument, the Color-Risk Psychiatric Triage. In another study conducted in the UK, the CTRS was found to be a valuable yet briefer alternative to the Health of the Nation Outcome Score in determining the need for admission into in-patient psychiatric services following emergency assessment [22] .
The use of a brief effective triage tool is desirable in psychiatric emergency settings. The advantages of the CTRS include its ease of administration and brevity. Furthermore, it is inexpensive and requires minimal training, and can be administered by non-clinical staff. These attributes are valuable in a low-middle income country with scarce personnel, limited health services and other resource constraints. The use of a structured approach to triaging using a validated scale would minimise subjectivity in the process of triaging and facilitate proper documentation, clinical audit and feedbacks. It would also improve the fit in matching acuity of presentation with urgency of intervention. This is essential to forestall escalation of crises and could potentially reduce risks of suicide and homicide. Furthermore, it could minimise depletion of scarce emergency mental health resources on patients with non-urgent problems, at the expense of acutely ill patients.
The current study is limited by its relatively small sample size and the recruitment of the participants from a single hospital located in a metropolis, thus potentially limiting the generalisation of its findings to patients in other settings. Whereas, in some settings, the role of triaging may be assigned to non-Physicians, the CTRS was only administered by Physicians (Consultant Psychiatrist and Resident doctors) in the current research. The CTRS also requires information on the support system of a patient which may be unavailable at the time of presentation to the ED if the patient is unaccompanied by an informant. However, service users are usually accompanied by family members to psychiatric services in the studied setting. Furthermore, data was obtained in a naturalistic setting through face to face interview, with double blinding of clinicians' assessment (disposal decision) and researchers' CTRS scores. On the whole, this study has provided valuable preliminary data on an under-researched subject in Africa. In conclusion, the CTRS has demonstrated good validity as a triage tool in a sample of patients attending a Psychiatric emergency service in Nigeria. Further large scale, multi-center studies in a larger sample are required to confirm and extend these findings. 
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